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Study on Techniques for Analyzing Vehicle Fire Cases Using DTC
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Abstract : Fires occurring in cars are a social problem. Specifically, most methods used in investigating the causes of fire are
based on evidence burned after the fire. This is insufficient as objective data due to contamination, deterioration, etc. of
evidence. It is also likely that the investigation will be distorted, depending on the opinion of the investigator. This is an
unscientific method. Car systems, on the other hand, are generally self-diagnostic, driven by software. Its self-diagnosis
function detects a fault when a normal signal is not input under a certain condition, and is determined as abnormal. This is
possible through Diagnosis Trouble Codes(DTC). DTC is a system that determines and records the faults occurring in the
vehicle. The site uses it to diagnose the fault. If a related system of a car fails, the On-Board Diagnostics(OBD) monitors it,
and saves it in the Electronic Control Unit(ECU) in the form of DTC. DTC has various fault information: abnormal
performance of the sensors, breaking of wiring, short circuit, etc. If an automobile fire has occurred, the sensor or wiring
could burn and cause a fault to be stored in ECU in the form of DTC. Therefore, the analysis of the DTC can be used as
objective data to find out the cause of a car fire. This paper uses DTC to determine the cause of a fire in a car.

Key words : Diagnosis trouble codes(1.7ZI 5 =), On-board diagnotics(X}+%] T2 & 130, Electronic control unit
(AAA A EEF-Y), Fires in cars(X} %3} 4]), Engine management system( ¢l %1 A o] A] 2~ &)
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Fig. 4 Bottom of back front in the vehicle

(b) Engine room

Fig. 5 State of engine room in a fired vehicle
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Fig. 6 Overview of DTC
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Table 1 OBD code

CODE NO. Description km
003F70 Intake air temp sensor circuit high 70,184
M | il reuit hi
004BC2 ass/volume 'c.ur ow circuit high 70,184
input
004A7B O, Sensor circuit high volts 70,184
(Bank sensor2)
Table 2 Intake air temp sensor circuit high
Symptoms Causes
- A problem with the IAT
- Check Engine light illuminated sensor
- Engine may not start as usual |- Dirty air filter
- Idling poorly when cold - Faulty MAF sensor
- Poor fuel economy - Problems with
- Increased emissions wiring/connectors
- PCM has failed
Table 3 Mass/Volume air flow circuit high input
Symptoms Causes
- Di taminated
- Check Engine light illuminated |~ o Of contaminate
i . AFS sensor
- Rough running engine .
. - Failed AFS sensor
- Black smoke from tail pipe .
. - Intake air leaks
- Stalling K
i - Problems with
- Engine hard start ..
wiring/connectors

Table 4 O, sensor circuit high volts(Bank1 Sensor2)

Symptoms Causes

- Faulty O, sensor

- Fuel contaminati
- Check Engine light illuminated | nroon

- Faulty O, sensor
- High fuel pressure

- Faulty fuel injectors
- Exhaust gas leaks

- Engine vacuum leaks
Problems with

wiring/connectors
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(b) Zoom in the mainwiring

Fig. 8 State of front bonnet and nearby mainwiring in a fired
vehicle
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(b) Burned pattern of wheel speed sensor wiring & hight
sensor wiring

Fig. 9 State of side left and nearby damper pully in a fired
vehicle
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